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1. Write a regular expression which describes the language of  [10 marks]
binary numbers from the alphabet {0,1} which are either
odd or a power of 2 (or both).

2. Construct a non-deterministic finite state automaton (NFA) [10 marks]
that recognises the same language as defined by the
regular expression in questioni.
3. Prove that the following grammar is ambiguous: [10 marks]
E-E+E|E*E|~E]|(E)|num

by giving two different parse trees for the following
expression:

4*(~3+5)

4, Construct an unambiguous grammar which describes the [10 marks]
same language as the grammar in question 3, and which
deals with the precedence of the arithmetic operators
(unary minus (~) has the highest precedence, followed by
multiplication (*), followed by addition (+)).

5. Verify whether or not the following grammar is LL(1): [10 marks]

S - ABa
A > bA
A—ce¢
B—aB
B—e¢

6. Verify whether or not the following grammar is LR{0): [10 marks]

S—E
E—-T
E—-SET
T—>e¢
T—>Ta

7. Verify whether or not the grammar given in question 6 is [10 marks]
SLR(1).

8. Verify whether or not the following grammar is LR(1): [10 marks]
S—A

A — bAb
A—e
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9. Consider the following attribute grammar:

Production | Semantic Rules

S—>E E.place := newtemp
E - Ey + E>; | E.value := Ey.value +
E..value

Ei.place := E.place
E,.place = newtemp
E - E; *E. | E.alue = Esvalue”*
E..value

Ei.place := E.place

E».place := newtemp

E — (Ev) E.value := Ej.value
Ei.place := E.place
E — num E.value := num

Give a possible order of evaluation of these attributes for
the following expression tree:

T W

Lz (/ L\)
/I

T
4 5
10. Convert the following statement into three-address code.

x:=((b-d)*4+a)*c/(2*¢e)

[10 marks]

[10 marks]

[Total marks: 100]
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